The insulin resistance or altered insulin/glucagon ratios in diabetic patients causes hepatic glucose production to accelerate1). This hyperproduction leads in turn to the hyperglycemia that is responsible for many of the complications seen in diabetes2). This situation can be seen as arising from a greater upregulation of the gluconeogenesis pathway compared to the glycogenolysis pathway3). Consequently, it is possible that inhibitors of gluconeogenesis could be effective anti-diabetic drugs. To identify novel gluconeogenesis inhibitors, we used primary rat hepatocytes to screen various microbial products for their ability to inhibit glucose production in vitro. During the course of this screening, we discovered a novel inhibitor that we denoted FR225659. This compound and four of its related compounds, which also potently inhibit gluconeogenesis in vitro, share a very unique structure that consists of a novel acyl-group and three abnormal amino acids (Fig. 1) LG-109 (Asahi Denka Co., Ltd.) 0.05% and Silicone KM-70 (ShinEtsu Chemical Co., Ltd.) 0.05% and placed in a 100ml Erlenmeyer flask. Six such flasks were prepared.
shaker (220rpm, 5.1cm-throw) and then inoculated (5%) into 160ml of the same sterilized seed medium in each of sixteen 500ml Erlenmyer flasks. These flasks were then 5.1cm-throw). The resulting seed culture was inoculated (3%) into 20 liters of sterilized production medium in each of four 30-liter jar fermenters. The production medium was composed of glucose 1%, modified starch 6%, cottonseed flour 1%, soybean flour 1%, KH2PO4 1.6%, Na2HPO4. 12H2O 1.2%, Adekanol LG-109 0.05%, and Compounds 2 and 3 were present in the 25% aqueous acetonitrile eluates at the first ODS column chromatographic step, while compounds 4 and 5 were present in the 30% aqueous acetonitrile eluates. These four compounds were further purified by ODS column chromatography as shown in Figure 3 .
Physico-chemical Properties of FR225659 and Related Compounds
The physico-chemical properties of FR225659 and related compounds are summarized in Table 2 . All compounds except for 3 are readily soluble in methanol, acetic acid and DMSO, and insoluble in n-hexane, ethyl acetate and water. Compound 3 showed poor solubility in methanol and DMSO. The IR spectra exhibited characteristic signals from an amide (1630cm-1) and a C-Cl bond (770cm-1) while the UV absorption at 233nm
suggested the presence of the quinoline chromophore. The details of the structural elucidation of these compounds will be described accompanying paper10).
Discussion
In animals, glucose is mainly produced by theliver10). In diabetes mellitus, hepatic gluconeogenesis is constantly upregulated2), resulting in the high glucose concentrations that cause many of the complications of this disease. (1) 
